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NTIL relatively receiitly amebiasis attracted little attention in  non- U tropical localities ; although as early as 1902 Sir  Leonard Rogers1 
demonstrated that complicating liepatic abscess, which previously had 
heen designated “tropical allscess, ” occurred in  other than tropical 
clirnatcs. The rccent epidcmic of amebiasis has more forcefully empha- 
sized its ubiquitous distribution ; although it is our opinion that the 
actual incidence of amebiasis in temperale climates 1)robal)ly has not in- 
creased in recent years. According l o  the authoritative opinion of 
Colonel Craiy,2 10 per cent of tlie people of this country liabor the 
Endameba histolytica, and frequently the diaynosis o C amebiaqis is o\ cr- 
looked because of the mildness of the clinical m;inift.stations. 

Amebiasis is of significance to tlie surgeon ljecause o F thc relativcly 
hiyh incidence o C hepatic and the less frequent incidence o F pulmonary 
suppuration. The importance of pleuropulmonary complications of ame- 
biasis cannot he sufficiently appreciated without some knowled, w e  concern- 
ing the high incidence of liepatic amebic alisccsses, because thoracic com- 
plications are generally the result of extension of the suppuriltive process 
in the liver through the diaphragm into the thorax. I n  a previous study 011 

amebic hepatic suppuration we3 collected 4,392 fatal cases of amebiasis, 
of which 37.9 per cent (1,664 cases) were complicated by hepatic suppu- 
ration. I n  our study there were 59 clinical eases oP amebic ahscess of the 
liver among 388 cases of amebic dysentery admitted to the Charity 110s- 
pita1 in  Kew Orleans dnrinq the six-ycar 1)criod 1928 to 1933, inclusix e, 
an incidence o f  15.2 per cent. Seven (13.5 per cent) of our 59 cases of 
amebic hepatic abscess were complicated by estciision of thc suppurative 
process to the  thorax with involvement of the Innq in 6 ant1 the 1)lcaral 
cavity in 1. Pleuroplmoiiary amebic. infectioris art’ sccond to Iiopntic 
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lesions a s  complications of amebiasis. The present report is based on a 
study of 15 cases oC pleuropulmonary complications of amebiasis ad- 
mitted to the Charity Hospital in  Xew Orleans from January 1, 1928, t o  
April 1, 1935, and an analysis of 153 cases collected from the literature. 

Iiistol.iccrl.--dccording t o  Lemierre and Bernard,4 Pringle in 1752, 
Portal in 1813, Larrey in 1829, Budd in 1845, and Cambay in  1847 ob- 
served cases in which hepatic abscesstis, probably amebic, ruptured into 
the pleural cavity. Similar cases were observed by Duplay’ in  1829 and 
by Behier” in 1836. (Yraillard,7 in 1856, reported a case of abscess of the 
liver with perforation into the pleura and the pericardium. Rouis,s in 
1860, reported that in 162 autopsies on patients with amebic abscess of 
the l irer 11 had perforated into the pleura. Other cases of historical 
interest are included among the collected cases analyzed in the present 
study ( Hospcl,9 Rouis,8 b’oiret,’” Rellot,ll Gouran,’* &Iorvaii,l3 De- 
bergues,14 Gucscliwind,15 Simon,1‘) T , a f l e ~ r , ~ ~  Ferrhon,lR Bertrand and 
b’Olltilll” and Osler.”’ 

Incidence.-Tlie frc queiiey of pu1monai.y complications in amebiasis 
varies considerably according i o  different statistics. The incidence re- 
ported by different authors varies from 3 per cent in Strong’sz1 series of 
100 fatal  cases of amebiasis in which the lung was involved once and the 
pleura twiw, to  .58.F; per (wit of 170 cases reported hy Thierfelder.22 In  
a series of 2,490 rel)ortctl amebic hepatic ahscesses, pleural complications 
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occurred in 198 ( 7 . 5  per cent) and pulmonary complications in  209 (8.3 
per cent) (Cases 3, 9, 21, 22, 28-38) (Table T). Of 95 consecutive cases 
with amebic hepatic abscess admitted t o  the Charity Hospital a i d  the 
Touro Infirmary in Kew Orlcans Irom Jauuary 1, 1928, to April 1, 1935, 
15 (15.7 per cent) had pleuropulmonary complications. Tn 7 (7.3 per 
cent) the hepatic ahscrss perforated into thv lung, in  5 (5.2 per cent) 
into the pleura, and in 3 (3.1 per cent) there was a bronehopleural 
fistula. The total incidence of pleuropulmonary complications in our 
series (15.7 per cent) is practically tlie same as that  ohtainrd in the col- 
lected series (15.8 per cent) (Graph 1). 
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Graph 1.-Graph showing incidence of pleuroPu?monary complication: 
swi-s and in authors series. 

in collected 

Pleuropulmonary amebic infections occur most frequently in tlie third 
and fourth decades of life. In the collected series of cases there were 92 
in which the age was stated. Of this group, 3 (3.2 per cent) were in  the 
second, 35 (38 per cent) in the third, 23 (25 per cent) in  the fourth, 
22 (23.8 per cent) in  the fifth, 7 (7.5 per cent) in the sixth, and 2 (2.2 
per cent) in  the seventh decades (Graph 2 ) .  The youngest was four- 
teen years old, the oldest sixty-two years, and the average age was thirty- 
four and five-tenths years. In our series the youngest was twenty-one, 
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thc oldest sixty-threr, and the average age mas forty and six-tenths years. 
Three (20 per cent) were in the third decade, 3 (20 per cent) in the 
fourth, 6 (40 per cent) in  the fifth, 2 (13.3 per  cent) in the sisth, and 
1 (6.6 per cent )  in the seventh derades. The majority of our patients 
were approximately two decades older than i n  the collected cases 
(Graph 3 ) ,  a fact  which we are  unable to explain. 

The sex incidence is similar, as would he expected, to that of amebic 
abscess 01 the livcr, i.e., a preponderant occnrrence in  males. I n  the 
collected cases tlic sex was statcd in 120, of which 115 (96.2 per cent) 
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Graph S.-Graph showing comparison of age incidence in collected series and in 
authors' series. 

were males and 5 (3.8 per cent) females. I n  our scries there were 14 
males and 1 lemale (Graph 4) .  This considrrably higher incidence in 
males is explained by the apparently greater susceptibility of males to 
amebic abscess of the liver. I n  the collected cases them mere 4 in which 
i t  was statcd the patient was colored and 14 were white. Presumably 
the other 135 were white. I n  our scries of 15 case? there were 9 wliite 
and 6 colored paticnts. 

Etiology and Z'ntl~ogeiiesis.--P1europnlrnoii~~ry ;lmebic involvement is 
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probably always secondary to amebiasis elsewhere and is generally the 
rrsult of extension of the process from an amebic infection of the liver. 
Most, if  not all, amchic infections begin in the large bowel, from which 
area the amebas may be carried probably through the blood stream to 
other parts of the body. As the intestinal tract is drained by the portal 
rein, involvement of the liver occurs relatively frequently. In most 
instances the amebic infection of the pleura and the lungs is the result 

I O 0  

90 

80 

70 

60 

50 

40 

30 

20 

I O  

SEX INCIDENCE 
IN 

PLEUROPULMONARY AMEBIASIS 

m 
0 

MAL 

FEM 

.ES 

ALES 

COLLECTED AUTHORS’ 
CASES CASES 
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o t‘ direct extension from an  amebic hepatic abscess, perforation occurring 
through the diaphragm into the lung, bronchus, or pleura. Rarely 
t ransphrenic migration of the amebas from a subphrenic amebic process 
to  the thorax may occur without gross perforation. This according to 
Loison3’ is the result of amebas being carried in the diaphragmatic 



lymphatics. Relatively rarely involvement of the j)ulmonary parenchyma 
may occur as a result of hcmatogerious infection, the amebas gaining 
entrance to  the lung either by the blood stream or through the lym- 
phatics and blood stream. I n  the former, amebas may be carried through 
the portal vein, hepatic capillaries, and hepatic veins to  the vena cava 
or through the anastomotic collaterals of the Iiemorrhoidal veins into 
the vena cava (Pe t~e tak is~ ' ] ) .  I n  the latter the amebas may be carried 
from the colon through thc thoracic duct to the left suhelavian vein and 
hence to the lungs. Strong," on the other hand, is of the opinion that 
thc pleuropulmonai'y complications arcs never metastatic, but always 
occur b y  direct exteiision from a liyer abscess. 

P a m -  
yatalon and Netter4' tlcwxibecl a case which they consitlcrrct primary 
amebic: bronchitis. Petzetalris4* described 2 caws  of amebic broncliitis in 
which amebas were found in the sputum, one of wliich was not associated 
with any ho~vcl  tlisturlmice. similai. (2iiSe was reportctl by Haher- 
f c l ~ l , ~ ?  w~ho believes that althouqh tliwc is no history of amebic infec- 
tion of the bo\vel, one is not justified in assunliiig snch n e ~ c r  \\a\ pres- 
ent. I n  many ol' tlic reported caws a liver abscess ;init pulmonnry 
abscess occurred concomitantly without m y  apparent connection lwtwcc11 
the two. The majority of amebic ahsccsscs of the livcr occur 011 the 
convex surface and i n  the posterior p r t i o n  of the ri$ht lobe : and as 
the abscess enlarqes, its periphery approaches the diaphragm, qradually 
incorporatiny it in  t h c  i t a l l  of the al)scess, facilitatiny thc perforiltion of  
the hepatic suppurative process into the  thoracic cavity. In most in- 
stances thcrc is a n  awompaiiying ple n ith ildhesio11s which oh- 
literate the pleural cavity, bo tha t  n ip  occurs into the base of the 
right lung. I n  those instances, howcvcr, in which extension oE tht$ 
hepatic. 1)rocess is more rapid and in w13ic.h there is no antecedent pleu 
risy, the abscess ruptur ts  into the pleural rari ty.  l l a n y  times rupturti 
of an  hepatic absc into the lung prodims relatively little iriflam- 
matory pulmonary rCilCtioll, thc contents of tlic hepatic abscess bcinq 
evacuated through the communication l- tween the liver abscess and a 
bronchus. I n  such instances the clinkal manifcstations rapidly subside, 
especially under adequate therapy. 

PathoZogy.-Thcre arc a number of t y lm of pleuropu1mon;rry amcbic 
iiifections, and in our study of the  collected eases \ \e  have divided the 
lesions into five different groups, depending npon the type of the pleuro- 
pulmonary involvement : (1) hematogenous pulmonary ahscess without 
liver involvement ; (2 ) hematogenous pulmonary abscess and indepcnd- 
ent liver abscess ; ( 3 )  pulmonary abscess cxtending from livcr abscess ; 
(4)  bronchohepatic fistula with little pulmonary involvement ; (5) 
empyema cxtcnding from livcr abscess (Fig.  1). I n  our collectcd series 
of 153 cases there were 22 in which the pulmonary amebic infection 

Rarely, if evcr, primary amebic infection o f  the lung occurs. 



occi~r red  wiiliont liver invol\eiiiriit (Fig.  1). In one of these reported by 
P a n a p t a l o n  a n d  Xetter." (Case l K ) ,  the iimebic infection of the Iimg was 
supposetily 1)rimary. In tlie otlicr 21 the  amebic infection was embolic 
a i d  sc~coiiclary to  a process in  the colon. Kofoid, Goyers. and S ~ e z y ~ ~  
belieye that hematogenous trailsportation of amebas OCCLNS inore fre- 
quently than is generally supposed. In the inrestigations in  fatal cases 
they foiiiicl amebas in practically every tissue of tlie body examined. 
Strori$,Z1 on the other hand, contends that amebic. infections are never 
embolic and helievc~ in  those cases in which a communication l.)c~t\reeii the 
hepatic abscess and the thoracic. lesion cannot he demonstrated that 

Fig. 1.-Diagrammatic representation of vni,ious types of plcuropuimonary amebic 
infections. a, Hematogenous Pulmonary abscess without liver involvement : 14.3 per 
cent of the collected series and  none of our cases were of this type. b, Hematogenous 
pulmonary abscess and independent liver abscess. As illustrated in the drawing the 
pulmonary Process is separated from tbe hepatic process by normal lung: 1 0 . 4  per 
cent of the collected series and none of our cases were of this type. c, Pulmonary 
abscess extending from liver abscess. I n  contrast to Group 2 ,  intrrvcning portion 
of lung' between pulmonary and hepatic process is involved; 3 7 . 2  per cent of the 
collected series and  46.6 per cent of our cases were of this t>-pe. d, Bronchohepatic 
fistula with little pulmonary inrolrenient. In this type, conimunication between hepatic 
abscess and bronchus is more direct and large, permitting evacuation of hepatic 
abscess contents with little involvement of pulmonary parcnchyma ; 1 9 . 6  per cent of 
the collected series and 20  per cent of our cases were of this type. e, Empyema ex- 
tending from liver abscess. Becawe of absence of pleural adhesions. perforation of 
hepatic process occurs inta pleural cavity;  1 7 . 6  per cent of the collected and 33 .3  
per cent of our cases were of this type. 
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the perforation has healed. I n  the collected series there were 16 cases 
in which a hematogenous pulmonary abscess and a liver abscess oc- 
curred concomitantly without any apparent communication between the 
two (Fig.  1). There were 5 of the group of 16 cases in which a perfo- 
ration of the liver abscess into the pleura or lung occurred, although 
the original lung abscess in  the 16  cases was supposedly hematogenous. 
In 4 of these (Caseq 77, 150, 151, 152) the liver abscess ruptured into 
the pleural cavity;  whereas in  1 (Case 57),  the liver abscess ruptured 
into the lung. In by fa r  tlie greater majority of cases the amebic infec- 
tion of the lung occurs in  the right lower lobe. This is probably due to 
thc fact that  in  most instances the infection gains entrance to the lung 
by direct extension from the livcr. I n  our previous study3 on amebic 
hepatitis we found the right lobc of the liver involved in  92.9 per cent. 
Adhesions are usually present between the inferior surface of the right 
lower lobc of the lung and the diaphragm and hetween the superior 
wrface of the liver and the diaphragm so that perforation of liver 
absccss is usually directly into the lung or hronchus without passing 
through the unin\olved plcural cavity. In cases with no  limiting ad- 
hesions, perforation of the liver abscess into the pleural cavity occurs. 
In the collected series of 153 cases there were 58 in which a liver abscess 
had extended into the lung. producing amebic pneumonitis and abscess 
(Fig.  1). In each series the pulmonary abscess was located in  the lower 
lobe. I n  our series 7 of the 15 were of this type. Occasionally perfo- 
ration of the l i w r  ahscess into the lung occurs in  the reZion of a large 
bronchus with the developmcnt of a broncliohepatic fistula which per- 
mits adequate evacuation or  the liver abs and produces little reaction 
in tlie pulmoiiary parenchyma (Fig.  1 ) .  In the collected series of 153 
cases there were 30 patients with broncliohepwtic fistulas and with little 
or no pu1monar~- involvement. In our wries there mere 3 oP this typc 
(Cases A 3, A 11, A 12) .  These cases must be distinguished from the 
communicating hepatic and pulmonary abscesses in which there is also 
a communication with a bronchus. I n  the collected series of cases there 
were 27 in which a liver abscess was complicated by empycma (Fig.  1). 
I n  our series of 15 cases, 5 were of this type. I n  tliorc cases in which a 
localized abscess in tlie inferior portion of tlie pleural cavity communi- 
cates with an  abscess below the diaphragm, P r u ~ o s t ~ ~  describes the ab- 
scess as  a “shir t  s tud” abscess. Strongz1 has described the amebic liver 
abscess as being filled with a grayish yellow or yellowish red fluid matc- 
rial. H e  differentiates between amebic pulmonary abscess and liver ab- 
scess in tha t  the walls of the former are less even than those of the latter. 
In some areas the walls are smooth and are composed of connective tis- 
sue. H e  describes three zones in the walls of the older abscesses, the 
first, a necrotic one containing fragmented nuclei, degenerated cells, and 
amebas. The second layer is composed of connective tissue fibers, epi- 
thelial cells, elastic fibers, and groups of alveoli with occasional amcbas. 
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The third consists of a laycr of small round cell infiltration in  which 
fibrin and some proliferation of connective tissue fibers are visible be- 
tween the alveoli. The walls of the bronchi in  the region of the abscesses 
are infiltrated with numcrous round cells, and the bronchi usually con- 
tain purulent or serous fluid. The contents of tlie abscess may vary 
according t o  its type. I n  thc hematogenous amebic abscess the contents 
are purulent arid arc in  no manner characteristic ; wlicreas in those 
cases in which n communication hetween the liver abscess and the pul- 
monary or pleural lesion exists, the contents are usually chocolate sauce 
pus. 

Clinical Xa~zifestcrtio~zs.--C'linical manifestations oC amebic infections 
of the lu11g and pleura vary according to the mode of the infection. In 
those caqes in which tlie infection extends from a liver abscess, the first 
manifestation is usually a severe pain in  the lower portion of the chest. 
on the right sidc. This is undoubtedly due to the in\olve~n,cnt of tllc 
diaphragmatic pleura by the inflammatory process. Bei-nard4" has em- 
phasized the importance of shootinc pains a t  the right base accom- 
panied by slight pyrexia. l'ruvost4' describes the pain as violcnt and 
as  being aggravated by respiration. The pain is frequently referred to 
the right shoulder, a symptom which was especially emphasized by 

A distressing, unproductive cough in the beginning, prob- 
ably due to pleural involvement, is a promincnt symptom. Espectora- 
tion of large quantities oC purulent material and particularly choeolatc 
sauce pus occurs in  cases with communication hetween the abqcess and 
a hronchus. Dyspnea may occur, especially in  cases in  which tlicre is 
a communication with a bronchus and in  u hich there is considcrabk 
encroachment upon a largc portion of the lung field. I n  the 153 col- 
lectcd cases a statement was made concerning symptoms in  131. The 
chiel' complaint was cough ancl expectoration in  87 (64.9 per cent),  
fcvcr in 21  (17.9 per cent) ,  pain in the chest in  21 (1.5.6 per cent) ,  
pain in  tlie right upper quadrant in  15 (11.1 pcr ccnt),  diarrhea in 13 
(9.t7 per cent),  pain in the right shoulder in  4 (2.9 pcr cent) ,  loss in 
wciglit in  3 (2.2 per cent) ,  dyspnea in 2 (1.4 pcr cent) ,  malaise in 2 
(1.4 per cent),  s~velling 01 tllc right chest in 1 (0.7 per cent) ,  and  \yeilk- 

ness in  1 (0.7 per cent).  I n  our cases tlie chief complaiiits were as 
follows: cough and espeetoration in 6 (40 per cent),  pain in  the chest 
in 6 (40 per cent),  pain in the riplit upper c~nadraiit in 4 (26.6 per 
cent),  fever iii 1 (6.6 per  cent),  ancl pain in  the right shoulder in 
1 (6.6 per cent).  Aside from the chief complaint there were other 
symptoms described in  I34 of the 153 collected ciiscs. One hundred and 
twenty-four (92.5 per cent) 01 these complained of cough and espec- 
toration, 58 (43.2 per  cent) of fever, 55 (41 per cent) of a previous 
diarrhea (Graph 5) .  I n  1 case a previous diarrhea w a s  deiiied. Forty- 
six patients (33.5 per cent) had diarrhea a t  the time of admission t o  
the hospital. Forty-two (31.3 per cent) liad chest pain. Thirty (22.3 
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per cent) had pain in the right upper quadrant. Twenty-five (18.6 
per cent) had cachexia. Twenty-one (15.6 per cent) had dyspnea. 
Seventeen (12.6 pcr cent) had  pain in  the riglit shoulder. In our 15 
patients all (100 per cent) had fever. Fourteen (93.3 per rent)  had 
cough and expectoration. F i r e  (33.3 per cent) had pain in  the chest. 
Flour (26.6 per cent) had pain in  the upper right quadrant. Three (20 
per cent) had pain referred to the right shoulder. Three (20 per cent) 
had dyspneit. 0111~- 2 (13.3 ptr cent) had had previous diarrheil, and 
only 1 (6.6 pcr cent) had diarrhea during the present illness. Two 
(13.3 per cent) were emaciated, and 1 (6.6 per cent) had chills. Pro- 
fuse expectoration of cliocolatt. sauce piis is pathognomonic in  amebic 
infections o f  the luna ilnd indicates rupture of amchic hepatic ahscess 
into a l~ronchns. In 74 instances of the 1.52 collcctcd caws it i t a s  stated 
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Graph 5.-Grapli shon ing incidcncc of clinical irianifest,ttloni in tollectccl c'asts. 

definitively that rliocolate \RUCC pus TT';I\ present in the sl)iitum. In the 
majority of other. instances no staternmt was madc concwninp t ti(. char- 
acter of the expectorated material. In our series of casos cahocolatc 
sauce pus expectoration was present in 14 cases, ai1 incidence of 100 per 
cent, as tlicrc were only 14 with hroiichial communication. The fifteenth 
case in o ~ i r  ser.ies was one with a perforation of the hepatic ahcess  into 
the pleural cavity alone. 

The chest findings are usually those of consolidation and ca\ itation. 
As a matter of fact, in  many instances a diagnosis of pulmonary tuber- 
culosis is made erroneously. Dullness over the affected portion of the 
lung is the most frequent pulmonary sign. Statements regarding phys- 
ical signs were made in  134 of the 153 collected cases. In 33 of the 
collected series and in  9 of our 15 cases there mas thoracic dullness. 
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RBles were found in 17 of the reported cases and in  9 01 our cases. 
Diminished breath sounds were found in 9 of the collected cases and in 
3 of our cases. I n  those relatively rare cases in  which the liver abscess 
first perforates into the pleural cavity with the development of an empy- 
ema, the clinical manifestations are those of pleural effusion, i.e., dull- 
ness, diminished breath sounds, and limitation of motion of the involved 
hemithorax. I n  addition to the thoracic manifestations the abdominal 
manifestations o f  amebic infection are important. In the majority of 
iristaiices the liver is enlarged and tender. The liver mas enlarged in 
53 (39.7 per cent) and tender in  35 (26.1 per cent) of the collected 
cases. The same signs were found in 6 (40 per cent) of our 35 cases. 
The absence of liver eiilargernent was explicitly stated in 5 of the col- 
lected eases. The finding of concomitant irivolvcmciit of the liver and 
lung is suggestive of amebic pulmonary infection. 111 practically all 

Giaph 6.-Giaph showing inciilence of positive findings of amebas in sputuni and 
pus of collected series. The peicentnqes a re  based on the nunibri In mhich a htate- 
inent \I a s  macle concerning this examination. 

cases there is a moderate pyrexia. Characteristically, however, as in 
the amebic infections elsewhere in  the body, the elevation of the tem- 
perature is not hidi .  I n  our series of cases the highest temperature on 
admission was 103" F. In thc majority, however, it ranged between 
100" and 101" F. IIypcrpyresia and chills in eases oC amehic infections 
of the pleura and lungs proliably indicate secondary infection and are 
not caused by the amebic infection per sc. 

Laborattory Findings.-As in amebiasis elsewhere in the body, a mod- 
erate leucocytosis is usually encountcred in  amebic infections of the 
pleura and lungs. I n  our previous publications?, 47 we emphasized that 
in amebic hepatic suppuration there is a moderate leucocytosis without 
a concomitant increase in  the polymorphonuclear leucocytes. I n  the 
collected cases of pleuropulmonary amebic infections the highest leuco- 
cyte count observed was 52,000, the lowest 9,700, the average 18,860. 
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The highcst pol? morphonnc~lear count was 91 per cent, the lowest 53 
per cent, and the average 72.8 per cent. I n  our series of eases the high- 
est leucocyte count was 51,250, the lowest 7,500, the average 17,000. The 
correspondiiiq pol> morplionuclcar percenta~c~s were 92 per cent, 70 per 
cent, aiid 79 pcr cent, respectivc~l>-. Ob\ ionslp the leucocyte couiit and 
polymorphonuclear pcr'cenlage arc iiot so high in amebic infections of 
the lung as in  corrwpondiiiy pyogenic infectioiis, especially piicurnoroccir. 
I n  those cases of amebic infections of the luiig which are accompanied 
b5- high leucocyte and polymorphonuclear counts n secondary infection 
pro1)ahly has supen  ened. In recwit pulmonary amebic infections, amebas 
are generally present in the sputum and can he demonstrated 1)y miero- 
scopic examination. Petzetakis4' empha (1s the importance of immc- 
tliate esaminatioii of the sputum. prepar;rtioii is best 
for  the microscopic study. In the c' ehns were found in 
tlie sputum in 19, and in 5 cases i stated that amehas 
were not presmit (Graph 6 ) .  I n  7 o r  o u r  rases the sputum TWS csam- 
ined for amchns, and it was foimd positive in 2 (28.5 per ( w i t ) .  Thch 
stools may o r  may iiot contain amebas or cysts. The reasoil therc are 
riot more positive stool findings is that  frequently the coloiiic amebic 
in feetion lias suhsided hy the timc the pulmonary symptoms develop. 
I n  the collcctctl c a w s  the stools were examined in 8, and amebas were 
found in 2. According t o  F u l c l ~ e r , ~ ~  tlie sputum in thew cases contains 

stic tissue, lieiliatoidin crystals, arid occasionally Charcot- 
als. Bcrmrd4" believes that  a diagnostic point in  regard 

to the sputum is tlie small number of organisms which are  in the sputum 
clarly in the condition, iilthouqli l n t c ~ ,  as :I result of scrondaq- infcctioii, 
many organisms may be present. 

Roentge?io/o,qic ETnniiitntio?i.--)(-rap eiamiiiations in amebic infer- 
tioris oC the lung and pleura are quite charwteristic, especially thosc in  
which perforation of a l i ler  a h c s s  has occurred into the lung. In the 
latter instance, prior to the per [oration into the thorax, liver a1)scess 
produces a localized hulgiiig of the diaphragm (Fiqs. 2 and 3 ) .  I n  
cases, howevcr, in  which tlie intrahepatic abscess has ruptured into the 
subphrenic space with the devclopmeiit of il hepatic subphrenic abscess 
there is elevation of the diaphragm, especially in  the rardiophrciiic por- 
tion in the anterior posterior roeiitgciiograin and a n  obliteration of the 
anterior costophrenic angle in the latcral l-oelltgcnogriirn 
Oehsner and D e B a k e ~ ~ ~ ) .  In those cases in  which perforation into the 
lung has occurred a triangular shadow with the base toward the liver 
can usually be visualized in  the roentgenogram (Figs. 4 and 5 ) .  This 
is particularly t rue in the lateral roentgenograms, although it is also 
seen in  the anteroposterior roentgenogram. Our  Case A 12 clernonstrates 
these findings especially well. Thoracic roentgenograms taken while the 
patient was ambulatory shoi\ ed typical localized bulging of the dia- 
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Fix. 2. Fig. 3. - 

Fig. 4. Fig. 5. 

Fig. 2.-Anteroposterior roentgenogram of Case A 1 2  with amebic hepatitis. 
showing localized upward bulging of diaphragm in its medial portion. 

Fig. 3.-Lateral roentmnogram of same patient as in Fig. 2, showing triangular 
shadow in lower portion of thorax with base below and apex pointing upward and 
posteriorly. 

Fig. 4.-Anteroposterior roentgenogram of Case A 1 2  (shown in Fig. 2 )  taken 
several hours after perforation of amebic hepatic abscess into the lung and bronchus. 
In  contrast to the shadow in Fig. 2, the edges ,of which ?re sharp!y defined. the 
shadow at the right base in this roentgenogram 1s less dlstlnct, partlcularlg In the 
upper portion. 

Fig. 5.-Lateral roentgepogram of Case A 1 2  (shown in Fig. 3) taken several 
hours af ter  perforation of amebic nepatic abscess. The shadow a t  the right base has 
extended upward and in contrast to the shadow in Fig. 3 the edges a re  less distinct. 
especially in its uppermost portion. 
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phragm into the lo~7er lung field (Figs. 2 and 3 ) .  Hospitalization was 
advised, but was deferred by the patient for two weeks. On the day of 
admission the patient experienced a severe pain a t  the base of thc right 
thorax and began t o  expectorate large quantities of chocolate sauce mate- 
rial. Roentgenograms taken approximately three hours after the onset 
of these symptoms showed cxtcnsion, especially upward, of the previ- 
ousl~7 demonstrated amebic hepatic abscess and irregularity of the apex 
of the shadow which on previous examination was sharply defined 
(Figs. 4 and 5).  I n  cases with hematogenous lung abscess the shadow 
may be located in any part  of the lung, and usually there is a clear 
zone between the shadow produced by the abscrss and that produced by 
the liver. Flynn and Warrensn believe the following are cardinal roent- 
genographic signs of bronchohepatic fistulas : (1 ) hiqh fiscd riqlit dia- 
phragm ; ( 2 )  abscess mass nwr the diaphracm ant1 involving the liver ; 
( 3 )  columii of fluid extendin? from this to the trachea; and (4)  expee- 
toration o r  bile-stained sputum. In the collected series of cases rela- 
ti1el-y few x-ray pictures were made. In 19 of the group there was a 
shadow at the right base ; in 10 tlic right diaphragm was elevated ; in 6 
therc was evidence of abscess in portions of the lung other than the 
base, and ill 1 there was evidcncc ol' fistula bctmccn tlie liver and the 
lung. I n  our series of 15 cases ;I shadow at tlic right base was found in 
12, llicre was elevation of the  diaphragm in 11, abscess of the lung in 
3, a i d  ahscess with fistula in  2 .  I n  these last 2 cases the fistula was 
demonstratcd by nieiins of lipiodol filling. 

Dingno.sis.-The diagnosis of amclbic infectioiis of lhe pleura and lung 
art: nsna1l-y not difficult if the condition is only kept in  mind. Gen- 
erally, therc is a history of prcviour, diarrhea, moderate elevation of the 
temperature, and enlargcnicrit and tenderness of the lirer. When these 
symptoms aiid signs are associated with pulmonary manifestations, one 
sliould suspwt an amebic infection of the lung. I f ,  in addition to this, 
there are elevalion and fixation of the diaphragm and a basal shadow 
on the right side together i th expectoration of large quantitics of choco- 
late sauce pus, oiic is justified in  making a positivc diagnosis. We have 
found, as suggested by Pel18 and Baron5'l and Lcmierre arid 4 G  

that  the well-defined edge of the roentgenographic shadow is of diag- 
nostic value (Figs. 4 and 5).  Cann&v6 and Cola5' emphasize the advan- 
1 age of using contrast subst anccs introduced into the bronchial tree per- 
orally to visualize the communications from the liver, pulmonary ab- 
scesses, and the bronchi. I n  2 of our cases tlie fistulous communication 
between the hepatic abscess and the bronchi \$as demonstrated by 
lipiodol filling of the tracheobronchial tree. Canna\+ and Cola5' also 
advocate tlie use of piieumoperitoneum and pneumothorax as diagnostic 
procedures. The finding of amebas in the sputum together with rela- 
tively few microorganisms is conclusive proof of the correct diagnosis. 
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The demonstration of a clear zone bctmecii the pulmonary shadow and 
that produced by tlie liver is indicative of a hematogenous abscess. I n  
those cases in which a communication lxtween the amebic process and 
a bronchus has not been established, as in  empyema rcsultirig from per- 
foration of an  hepatic ahscess, aspiration of the fluid is a valuable diag- 
nostic procedure. The finding of characteristic sterile chocolate sauce 
pus, especially if it  coiitaiiis amebas, is pathognomonic. Amebas, how- 
ever, are found infrequently in the aspirated material. I n  the collected 
scries they were found in  11 of the cases (Graph 6 ) .  In our 15 cascs 
the aspirated material was examined for amebas in  5, in  4 (80 per cent) 
of which negative rcwilts were o1)tained. In only 1 (Case A 4)  werc 
amchas in the aspirated material. 

,Imebic infections of the lung arc likely to be confused with tubcr- 
(ulosi\, prirnarilj lwcausr of the cliiwnicity of the condition arid I)ecause 
of the profuse expectoration of bloody sputuiii. The physical findings 
ol' coiisolidwtioii and cavitation support this diagnosis. ln tuberc.ulosis, 
however, the greatest amount of involvement is usually a t  the apes  ; 
whereas in amebiasis thr. lesion is generally at  tlie base and associated 
with hepatic involvcmciil. Tuberculosis can  easily be eliminated as a 
diaqnostic possibilit\- lip the a1)seiic~~ of tubrwle bacilli in the siniturn. 
Some cases, because of the acute onset, are confnsed with pleurisy, 
and pneumonia. It is exceptioiial, lion.evri*, tha t  the high leuco- 
cyte count seen in  the pyogenic piieumoiiias occurs in  eases of amebic 
1)neunioiiitis ; and, when snch does occur, it is nsually iiidicatire of 
secondary infection with pyogeiiic bacteria. Then, too,  as a rule, the 
amount of material expectorated in cases of amebic in fcctions of the 
lung is coiisiderablp greater than that expectorated in pyoqeiiic infec- 
tions. The temperature reaction in amchic in I'ections is considerably 
lower than that in the usual pyogenic infertions. Characteristically the 
fever in amebic l)neumonitis is only moderatel>- elevated, and the patient, 
although cachectic, usually is not so ill as the patient with a pneumonic 
process. The presence of characteristic chocolate sauce pus in the sputum 
is diagnostic of amebic hepatic suppuration communicating with a 
bronchus and is of value in distincuishinq such lesions from other pul- 
monary processes. Rarely the sputum is bile stained. I n  suspected 
pleuropuImoriai*>- complications of amebic hepatic abscess, aspiration of 
the hepatic ahscess is justified. This should be done, as emphasized in 
our previous  communication^,^, 47 in  such a way that an uninvolved por- 
tion of a serous cayity is not traversed bp the aspirating needle in order 
to prevent contamiliation of the respective cavity. 

Prognosis.-The prognosis in amebic infections of tlie pleura and lung 
depends upon a number of different factors. €Iussenet5'J and Valences4 
state that  the prognosis in  amebic pulmonary suppuration is dependent 
upon the presence or absence of bile in the sputum. When bile is present, 
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the prognosis is much worse than when it  is absent. The type of pleuro- 
pulmonary involvement is important as regards prognosis, the prognosis 
being gravest in  those cases in which an hepatic abscess ruptures into 
the pleural cavity and best in those cases in which there is a direct com- 
munication between the hepatic abscess and a large bronchus with a 
minimal amount of pulmonary reaction. According to Thompsonsz the 
chances of spontaneous cure are fairly good in those cases with a com- 
munication between the liver abscess and the bronchus without involve- 
ment of the pleura; whereas, if the pleural cavity is involved, there is 
little chance of spontaneous cure. The prognosis is dependent not only 

MORTALITY IN COLLECTED CASES 

ACCORDING TO LESION 

LIVER ABSCESS AND 
HEMATOGENOUS LUNG ABSCESS 

LIVER ABSCESS WITH EMPYEMA 

LIVER ABSCESS WITH 
LUNG EXTENSION 

BRONCHOHEPATIC FISTULA 

a HEMATOGENOUS LUNG ABSCESS 

Graph 'i.-Graph showing mortality in collected cases in pleuropulmonary amebiasis 
according to type of lesion. 

upon the type of the pleuropulmonary involvement but also upon the 
type of therapy. According to A I i g i n i a ~ , ~ ~  one must differentiate between 
acute and chronic amebic pulmonary abscesses. I n  the former there is 
usually a large communication between the hepatic abscess and the bron- 
chus, permitting rapid evacuation of the hepatie abscess contents ; 
whereas in the latter the communication is small, not infrequently there 
are multiple abscesses, and as a result of the incomplete evacuation, hy- 
perpyrexia, cachexia, anemia, and weakness persist. The prognosis in this 
type of case is bad. The importance of adequate drainage through the 
bronchus in cases of pleuropulmonary amebiasis is shown by the results 
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obtained in  the collected cases. Of the 30 patients with liver abscess 
and bronchohepatic fistula with little or no involvement of the lung 
parenchyma, 27 recovered (90 per cent) (Table 11, Graph 7 ) .  In con- 
trast to the high incidence of recoveries in  this group of cases is the low 
incidence of recoveries in those cases in which a liver abscess was compli- 
cated by an empyema. I n  the collected series there were 27 cases with 
only 6 recoveries (22.2 per cent) (Table 11, Graph 7 ) .  The importance 
of the use of amebicides as regards the prognosis in  amebic infections of 
the pleura and lung is illustrated by the results obtained in the collected 
cases; 91.9 per cent of the patients receiving emetine recovered as con- 
trasted with 43.9 per cent recovery in  those patients not receiving emc- 
tine. I n  our cases similar results were obtained in that there was a 40 
per cent recovery in the patients not receiving emetine and 100 per cent 
recovery in those cases in which emetine  vas used (Graph 8 ) .  The effect 
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WITHOUT EMETINE 
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AUTHORS CASES 

Graph X.-Graph showing incidence of recoveries in  collected scries and in authors’ 
series in those patients treated with and without emetine. The irnlrortance of emctine 
in the treatment is graphically illustrated. 

of emetine administration on the prognosis is further illustrated by the 
results in the collected cases. Tn the cases treated by open drainage with- 
out amchicides the mortality rate mas 48.2 per cent;  whereas in  those 
cases treated by open drainage and emetine the mortality rate dropped 
to 15.3 per cent, and only 5.5 per cent of the patients treated by emetine 
alone died (Graph 9 ) .  Theoretically the prognosis in hematogenous pul- 
monary abscess should be much worse than i n  those cases in  which there 
is direct extension into the lung from the liver, because in  the former 
the amebas are circulating in  the blood stream. I n  the collected series 
o f  hematogenous lung abscess occurring concomitantly with liver sup- 
puration there were 16 cases with 13 deaths, a mortality rate of 81.2 per 
cent. In the group of cases, however, in  which a hematogenous abscess 
of the lung occurred without any involvement of the liver, there were 22 
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cases with 1 death, a mortality rate oC 4.5 per cent. The great discrepancy 
in the results obtained in these two groups, both with amebic blood stream 
infections, is due to two factors: (1) patients with hematogenous lung 
abscess and concomitant liver abscess have two suppurative processes, 
either one ol' which is a burden for the organism to carry;  ( 2 )  the type 
of therapy employed in  each. W e  believe tlie latter factor to be the more 
important of thc two. A large number in the group with the hematogen- 
ous lung abscess alone received emetine ; whereas relatively few of those 
with concomitant liver abscess received emetine. I n  the former group of 
22 cases all but 2 patients received emetine, and the only fatal case did 
not. 

estion of Sir Leonard Rogers,'b in 1912, 
that emetine be employed in the treatment of amebic dysentery and 

In the latter group of 16 cascs only 6 received emetine. 
Twcrtinent.-Before the su 

MORTALITY IN COLLECTED CASES 

ACCORDING TO TYPE OF THERAPY 
7 5  

Graph $.--Gray11 showing mortality in the collected series according to type of 
therapy. 

amebic hepatitis the results obtained in the treatment of these conditions 
were unsatisfactory. \\%ereas at  the present time there are many amebi- 
cides which are morc efficacious and much safer in  the treatment of 
amebic lesions in the bowel; emetine still remains the sheet anchor in the 
trc-iltIncl1t of amebic infections of the liver and lung. As mentioned in 
our previous publication,3 T,eakez7 is of the opinion that although other 
amebicides (acetarsone, carbasone, trepasol, chinophon, and vioform ) are 
safer a i d  morc cfficient in tlie trcalment of intestinal amebiasis, they 
should n o t  be used in amebic hepatic infections, because they themselves 
are toxic to the liver. After the treatment with emetine and the sub- 
sidence of hepatic and pleuropulmonary manifestations, however, the 
underlying intestinal amebiasis is most safely and efficiently treated by 
one of the above mentioned amebicides. R S a n ~ o n - B a h r ~ ~  has emphasized 
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that  emetine is more efficacious in the treatment of pleuropulmonary 
amebiasis than in  the intestinal lcsion. The value of emetine in the treat- 

ment of pleuropulmonary amebiasis is illustrated by the results obtained 
in the collected cases and in  our cases (Figs. 6 and 7 ) .  In the former 
group there was a recovery incidence of 43.9 per cent in patients not re- 
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ceiving emetine as compared with 91.8 per cent in those who received 
emetine. I n  the latter group, the authors' cases, the recovery incidence 
in the group not receiving emetine mas 40 per cent as compared with 
100 per cent in  those patients who received emetine (Graph 8) .  Simi- 
larly in  the collected series the effect of the administration of emetine is 
illustrated by the comparison of results obtained in those cases in which 

open operation and drainage of the abscess was done with those in which 
the abscess was drained together with administration of emetine. In the 
former group the mortality rate was 48.2 per cent, whereas in the latter 
group it mas 15.3 per cent, a i d  in  a third group o i  cases in which emetine 
alone was used, the mortality rate was c5.5 per cent (Graph 9 ) .  As sug- 
gested in our previous publications3, 47 on amebic hepatic suppuration 
and as a result 01 our personal experience in pleuropulmonary complica- 
tions of this condition, we are of the opinion that emetine should be 
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administered in  grain doses daily until 6 to 10 grains (0.30 to 0.65 gm.) 
have been given. According to I , e ; ~ k e ~ ~  the amount of emetine adminis- 
tered over any given period of time should not exceed 10 milligrams 
(% gr.) per kilogram of body \wight. A maximum dose for a person 
weighing one hundred and fifty pounds would he approximately 10 
grains. Emctiiie should be used cautiously, because as shown by Rhiiie- 
hart and Anderson,"' working in h a k e ' s  laboratory, i t  produces in the 
experimental animal severe injury to the cardiac muscle. Similarly, as 
in uncomplicated amebic abscess of the liver, external open drainage is 
undesirable in nonsecoiidarily infected amchic infert ions of the  pleura 
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Graph 10.-GrapIi showing incidlcnre of recoveries in pleurop~il!nonary amebiasis in 
authors' series according to opei,ative and  nonoperative therapy. 

and lung. Although theoretically thc possibility of secondary infection 
of a hepatic abscess as a result of communication with a bronchus is 
possible, the danger of such a complication occurring if prompt therapy 
is instituted is relatively slight as evidenced l)y the results obtained by 
conservative therapy. I n  the collectcd cases the mortality rate was much 
higher when open drainage was used (48.2 per cent) than it was when 
emetine alone was used (5.5 per cent).  When open drainage was com- 
bined with emetine therapy, the mortality rate was 15.3 per cent. The 
undesirability of operating upon patients with pleuropulmonary ame- 
biasis is illustrated by the results obtained in our cases in  which a 33.3 
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per cent recovery iticideiice was obtained in  tlie group which was operated 
upon ils contrasted with 100 per cent recovery incidence in the group 
which was treated conservativcly with amcbicides (Graph 10). 

The necessity of evacuating an liepatic abscess o r  a pleural effusion 
remltiiig from the rupture of an hepatic abscess into the pleural c:ivity 
cannot he overemphasized. I n  those cases, however, in which there is a 
frec communication hctween the hepatic abscess and a large bronchus, 
evacuation of the content\ of the absccss usually occ~irs spontaneousl)-. 
If tlie evacuation is inromplete, honever, it  is essential that  the liepatic 
abscess he treated as :in uncomplicated one, viz., by aspiration comhined 
with cmelinc admiiristratioii. Similarly in those cases in  whicli perfora- 
tion of the hepatic absccss into the pleural cavity h a s  occurred, aspira- 
tion without open clraiiiaqc should be done unltss complicated by secoiid- 
a r j  inicctioii. Similarly, a s  ~ ( 3 ' -  47  have previously suggested ill the 
ti*eatmeiit of amebic abscess of the liver a11 iniiiiecliate smear of the 
pus should be made at tlie time of aspiration to  determine tlie presence of 
microorganisms. I r hacteria are found, espccially if there is leucocytosis 
and hyperpyi*exi;i, cxtrriial drainagc of the pus should be done because 
oi' thc secondary inl'cc.tion : otherwiisc, aipiration alone should bc done. 
I'el16''1 aclvocatci the use of pneumothorax as an aid in preventing o r  
cwnlrolliiiq hcmorrliagc~. This proc*cdur.c may lie an especially valun1)le 
adjuvant in those KLS(Y in  whi(Z1i there is a large cavity and in wliicli 
c.01 lapse is desirable, hut the procedure caii l)e used in relatively fcv  
cilscs liecause of the pleural adhesions which are usually present. Pelli."l 
:I Iso suqgcsts postural atid hronchoscopic drainagci. Thompson32 ad\ o- 
cated immediate o1)eratioii in those iiistanccs in \\hich the abscess failed 
to drain throuqh tlie bronchus atid in cases in whicli the plcural cavity 
was involvcd. IIc advisrd evacuation oi' thc lung and livcr abscew a t  
tlie same time the pleuml cavity was drained. Vcrgoz a i d  Hermcnjat- 
Clei-in"', aclvomtc open drainage in those cases and immediate e\;amination 
to  dctcrmiiic  dieth her microorgiuiisms are present or not. Tf mile arc 
present, they advocate primary closure of the wound ; other\\ ise, open 
drainage. W e  believe that the open evacuation of the a1)scess coiltenti; 
is not only unncccssary but also undcsirable because of the greater dan- 
ger of contamination. W e  cannot aqree with Miginiac55 that operation 
should lie done in all cases of amebic abscesq of tlie lung or empyema. 
As mentioned above, although the possihility of the contamination of the 
liver abscess through a hepatobroiichial fistula is possible, apparently 
this rarely occurs, as evidenced hy the statistics obtained in our collected 
arid persoiial cases. We agree heartily with Craigz that many, if not 
most, cases of amebic infections of the lung will respond to emetine ther- 
apy alone and that relatively few will require surgical intervention. 111 

the majority of the latter, simple aspiration of the originating focus in 
the liver will suffice. 
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Results.-In the present investigation in which 153 collected cases of 
pleuropulmonary amebiasis were analyzed, the cases were divided into 
five different groups according to the type of pleuropulmonary amebic 
infection : 

1. Hematogenous Pulinonary Abscess Witlzout Liver Inuo1uewwnt.- 
There were 22 cases in  this group, of which only 1 (4.5 per cent) died 
(Table 11, Graph 7 ) .  Althongh it mould seem that the mortality rate 
should be high in  this group, hecause in  hematogenous pulmonary abscess 
amebas must be circulating in  the blood stream, the low mortality rate 
obtained was undoubtedly due to the fact that  all except 2 patients re- 
ceived emetine. One of those not receiving emetine was the fatal case 
mentioned above and another was a patient operated upon, but who re- 
covered. One other patient was operated upon, but received emetine. I n  
our series of cases there mere no hematogenous p u l m o ~ ~ a r y  abscesses. 
The importance of emetine administration is well illustrated in  this 
group, because even though a blood-borne infection or an  amebiemia 
must be accepted, the mortality rate of 4.5 per cent is exceptionally low, 
undoubtedly due to the high incidencc of emetine administration. 

2. Hematogenous Puliizonary Abscess and I d e p m d e n t  Liver Abscess. 
-There mere 16  cases of hematogenous lung abscess occurring concom- 
itantly with a liver abscess, thc two, however, being unassociated 
(Table 11, Graph 7 ) .  I n  the 16 cases there were 13 deaths (81.2 per 
cent mortality). Of the 13 fatal cases, 9 patients were operated upon, 
only 2 of whom received emetine. Three of the other 4 fatal  cases had 
no therapy ; one, however, received emctine. Three patients recorered, all 
of whom received emetine and 1 of whom was operated upon. Of the 
entire 16 cases, only 6 patients received emetine, 3 of whom recorered 
and 3 died. One of the former was operated upon;  whereas 2 of the 
fatill cases were also operated upon. The high mortality rate in this group 
(81.2 per cent) as contrasted with the low mortality rate (4.5 p r r  cent) 
in those cases of hematogenous lung abscess not associated with liver 
abscess is probably due to two €actors. Even though in both groups of 
cases an  amebiemia was present, in those cases in  which there was a con- 
comitant liver involvement the patient was undoubtedly more toxic be- 
cause of the additional focus. The more important reason, to our minds, 
is the fact that  relativelv few, less than a third of the patients, in  whom 
a liver abscess and hematogenous lung abscess occurred concomitantly 
receiaed emetine as contrasted with 90 per cent of those patients in  whom 
a hematogenous lung abscess alone was present. I n  our series of cases 
there were none in this group. 

3. Pulmonary Abscess Extending P r o m  a Live?. Abscess.-This com- 
prised the largest group of the collected series. There were 58 cases, 25 
of which (43.2 per cent) were fatal (Table 11, Graph 7 ) .  Of the 25 fatal 
cases, 13 were operated upon. I n  11 no therapy was used or the details 
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were incomplete and 1 received emetine alone. Of the 33 patients who 
recovered, 22 were operated upon, 4 of whom received cmetinc. The 6 
additional patients who recovered received emetine alone. In 5 no state- 
ment was made concerning the therap>-. I n  1 postural drainage alone 
was used. Of the 11 patients who received emetine only, 10 recovered 
and only 1 died. Of the 58 rases there were only 42 in  which details were 
given as regards therapy. Of these, 11 received emetine with 90.9 per 
cent recoveries. Of the 31 patients not receiving emetine, 1 3  died and 
18 recovered (58 per cent).  Of 34 paticnts operated upon, 13 died and 
21 recovered (61.7 per cent). The effect of the administration of emetine 
is well illustrated by these cases, a 90 per cent recovery incideiiec in those 
cases in which emetine was given as contrasted with 58 per cent incidence 

TABI,E I11 

RESULTS I N  AUTHORS ' SERIES 

EXTEXDING 
F R O M  LIVER 
ABSCESS 

TYPE O F  
T H E R A P Y  

('OVERED 

0 r)cration 

Operation and 
amrbicides 

Emetine or other A 2,  A4 4. 
amcbicirles i\ 5. I\ 6. 

A 13, 
A 11 

No statement 
made or in- 
sufficient data 

~ ( i ;  
Total 

R E -  
COVl?I:ED 
- 

A 3 ,  
A 11, 
A I ?  

EMPYE.\l.\ 
EXTEKDING 
FEUX LIVRII. 

.2RSCESS 

A 10 I 

in the  group in which emetine was not given. The value of conservative 
therapy is also illustrated by the results obtained in  our cases of pulmo- 
nary amebic abscess secondary to  liver ahscess rupture. Seven patients 
were of this type, 6 of whom received amebicides, a l l  of whom recovered 
(Table 111). 

4. Bronchohepwtic Fistula With Little Pulmonary Involvenzerzt.--In 
the collected cases there mere 30 patients with liver abscess and broncho- 
hepatic fistula in  whom the liver abscess evacuated through the bronchus 
with a minimal amount of pulmonary reaction (Table 11, Graph 7 ) .  Of 
the 30, 27 recovered (90 per cent) and 3 (10 per cent) died. Two of the 
3 fatal cases were operated upon. I n  10 of the 30 cases insufficient data 
concerning the type of therapy were given. Emetine was administered 
io  10 of the 27 patients who recovered. Three of these were also operated 

Only 1 mho had no trcatrnent died. 
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upon. All the patients receiving emetine recoscrcd. Two of thc 13 pa- 
tients operated upon died, neither of whom had received emetine. Thus 
i t  is seen that half of the cases in  which sufficient data are available re- 
ceived emetine, and all of these patients recovered. The only death in  
the series occurred in that group of patients who were operated upon 
and who did not receive emetine. There were 3 patients of this type in  
our series, all of whom recovered following the conservative treatment 
with amebicides (Fig. 8 ) .  I t  is obvious that bronchohcpatic fistula with 
complicating amebic liver abscess with adequate evacuation of the abscess 
through the bronchus offers a relatively good prognosis and especially if 
emetinc is administered. 

Fig. X.--AnteroBosterior ro~ntgenogr : r~n  of Case A 1 2  (shown in Figs. 2, 3, 4. 5 ) .  
This plate was macle approximatdy s ix  weeks af ter  thosc shown in Figs. 4 and 5, 
showing almost complete disnpprarance of shadow at  base of right lung. The patient 
was symptom free a t  the time this roentgenogram was  taken. 

5. E m p y e n i n  Extending Front A?nebic Litlev AbscPs-In the series of 
collected cases there were 27 with liver abscess in  which tlie abscess rup-  
tured into the pleural cavity with tlie development of an  empyema. I n  
this group there were 21 deaths (77.7 per cent) (Table 11, Graph 7 ) .  
I n  16  of the 21 fatal cases no  details concerning therapy were given. Ten 
of these were observed early, before 1900. The other 5 fatal  cases were 
operated upon. Of the 6 patients who recovered, 4 mere operated upon, 
1 of mhom received emetine and 1 not operated upon also received eme- 
tine. I n  our series 
(Table 111) there were 5 with empyema complicating amebic hepatic 
abscess. I n  1 the pleural cavity alone was involved (Case A 7 )  and in 

Only 2 received emetine, 110th of mhom recovered. 
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4 the pleural cavity and lung were involved concomitantly. Two (40 
per cent) of tlie 5 patients died. Three (60 per cent) of the 5 were 
operated upon, 2 of whom died. Only 1 of the 5 paticnts received amebi- 
cides ; he also was operated upon and died. These figures would indicate 
that the prognosis in empyema extending from amebic liver abscess is 
grave. On the other hand, the high mortality rates obtained in the 
collected series (77.7 ppr cent) and in  our serics (40 per cent) are prob- 
ably due to the fact that emetine was used jri  Jew instances (20 per cent 
in both the collected and our series) and that open drainage was fre- 
quently employed (90 p w  cent in the collectcd cases and GO per cent in 
our series). It is our prediction that  had open operation been used less 
frequently and cmetint administered more frequently, tlie mortality rates 
would have bceii much lower. I t  is important, however, that  in these 
cases evacuation of the pleural contents be accomplished by aspiration in 
the noninfected cases and by some type of drainage in those cases which 
are secondarily infected. 

The results obtained by the various methods of treatment in pleuro- 
pulmonary cwrnplications of amebiasis vary considerably (Tahle 11, 
Graph 9) .  Of the 153 collected cases, 63 patients died (41.1 per cent).  
Of the entircl group tliere were 47 casos in  which insufficient data were 
given or in which nothirq \vas done and in which 110 ronclusioiis can be 
t l r a ~  n coiiccwiing the results ohtained hy various tlievapeutic measures, 
of wliicli 32 patients (68 per cent) died. Fifty-six patients were treated 
by open drainage alone, of which 27 (38.2 per cent) died. Tmc4ve pa- 
tients were treated by open operation and emctine, of whom 2 died (16.6 
pcr cent) ,  Thirtyseven patients mere treated by emetine alone, of whom 
2 (5.4 per cent) died. Of the entire group ol' 153 cases, 49 patients rc- 
ceivecl emctiiie with only 4 deaths (8.1 per cent) ; whereas 59 of the 
remaining 10.1. died (56.7 per cent). The results obtained in these cases 
demonstrate that  operation offers relatively little in the treatment of 
pleuropulmonary amebiasis. The mortality rate in this group is ex- 
tremely high (48.2 per cent) ,  but can be definitively dccrcased (16.6 per 
cent) by the administration of emetine. The best results, however (5.4 
per cent mortality), were obtained in  those patients who were not op- 
erated upon, but in  whom emetine alone was used. I n  our 15 cases, 3 
patients died (20 per cent).  Of the 15 cases only 14 patients were 
treated, 1 dying before treatment could he instituted. 01 these 14, 3 
were operated upon, 2 (66.6 per cent) of whom died. Of the remain- 
ing 11 treated conservatively, none died (Graph 10) .  In our series 
there were 6 patients who received emetine alone or in combination with 
other amehicides ; all of whom recovered. Seven received amebicides 
other than emetine, with one death. Two received no amebicides, both 
of whom died. As mentioncd under treatment, me are of the opinion 
that emetine is the specific drug in the treatment of pleuropulmoiiary 
amebiasis. 
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SUIINARY AXD COXCLUSIONS 

1. A n  analysis of 153 collected and 15 of our own cases of pleuropul- 
monary amebiasis is presented. 

2. Pleuropulmonary complications of amebiasis occur much more fre- 
quently than is generally supposed. T h y  occurred in  15.8 per cent of 
2,490 reported and in 15.7 per cent of our 95 consecutive cases of 
amebic hepatic abscess. 

3. The grcatest numher of patients in  the collected series (38 per 
cent) were in  the third decade of l ife;  whereas the greatest number in 
our series (40 per cent) were in  the fifth decade of life. 

4. &Tales are involved much more frequently than females (96.2 per 
cent in the collected and 93.3 pcr cent in our wries).  I n  our series 9 
patients were nhi te  and 6 colored. 

5. Pleuropulmonary complications of amebiasis occur. as a rulc, re- 
sulting from an extension o€ amebic hepatic abscess. Perforation of 
the abscess rarely occurs into the free pleural space, but more frequently 
into the lung or bronchus. Exceptionally hematogenous pulmonary 
amebic abscesses may occur. 

6. Pleuropulmonary amebic infections are classified into five groups, 
depending upon the type of pleuropulmonary involvement : (1) hcmatog- 
eiious pulmoiiary abscess without liver involvement ; (2)  hematogenous 
pulmonary abscess and independent liver abscess ; ( 3 )  pulmonary ab- 
scess extending from liver abscess ; (4)  bronchohepatic fistula with lit- 
tle pulmonary irivolvemciit ; (.>) empyema extending from liver abscess. 
I n  14.3 per cent of the collected series the pleuropulmonary lesion mas a 
hematogenous pulmonary abscess without liver involvement. In 10.4 
per cent the lesion was a lic~matogenous pulmonary abscess together with 
an  independent liver abscess. In 37.2 per cent the lesion was a pul- 
monary abscess extending from a liver abscess. In 19.6 per cent the 
lesion was a bronchohepatic fistula with little pulmonary involvement, 
and in 17.6 per cent the lesion was an  empyema extending from a liver 
abscess. Pulmonary abscess extending from a liver abscess comprised 
46.6 per cent of our 15 cases, broiicholiepatic fistula with little pul- 
monary involvement, 20 per cent, and empyema extending from a liver 
abscess, 33.3 per cent. 

7. The clinical manifestations of pleuropulmonary amebiasis consist 
chiefly of cough and expectoration, fever, diarrhea, enlarged and tender 
liver, pain in the chest, and cachexia. Cough and expectoration were 
observed in 92.5 per cent of the collected cases, fever in 43.2 per cent, 
a history of a previous diarrhea was obtained in 41 per cent, an  en- 
larged liver present in  39.7 per cent, diarrhea a t  the time of admission 
in 33.5 per cent, and pain in the chest in 31.3 per cent. The expectora- 
tion of chocolate sauce pus is indicative of a commuiiication between a 
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liver a1)sccss ancl a 1)roiichus and is of diagnostic importance. Pul- 
monary manifestations consist of consolidation and cavitation. 

8. There is characteristically a moderate leucocytosis without con- 
comitant increase in the polymorphonuclear lcucocytcs. A marked leuco- 
cytosis is indicative of a secondary infection. 

9. X-ray examination shows elcvation and fixation of the diaphragm 
and a shadow at thc right base, particularly in those cases in which a 
pnlmoniiry ahsccss cxtciids from a liver absc(~ss. C’haractcristically the 
shadow is triangular with tlie h e  below and the alwx a1)ovc. 

10. 1)iagiosis can he definitively established by the characteristic 
ehocoli1te sauce pus i111d the finding of amebas in the sputum and aspi- 
rated material. 

11. Tlic prognosis in pleuropnlmoiiary anitbiasis is dependent upon 
the typc of the lesion and the  therapy employed. The mortality rate 
iii tlie cdlectecl scries \ \as catremely high (11.2 per cent).  Ti l  thc group 
I\ it11 livcr abscess and I~ematogenous luiiq almcss thc mortality rate was 
81.2 per writ. In  the ciises o f  liver abvess with em1):crna it wa\ 77.7 
1 ~ 1 ’  ccnt. 111 ciisc\ 01 lung ahsccss catcndiiig from liver ahsccss it IVils 
43.2 per  cent. In cases of bronchohepatic fistula nit11 a minimal amount 
of p,ulmon;rry involvcmciit it  was 10 per cent. In the cases 01 hcmatog- 
eiious l u n g  abscess without liver almess it was 4.5 pcr (wit. The j irog- 
nosis tlcpends probably morc  upon the type of therapy than upon the 
1) pc of lesion. The mortalit>. riltc ohtained in the cases treated by open 
drainage was 48.2 per cent, that  in tlicl ciiseii treiltetl by open drainage 
and emetine, 16.6 per cent, whereas that  ol-)tilined hy emetine alone was 
<5.4 per cent. 

12. The treatment o 1‘ pleuropulmonary amebiasis consists of the ad- 
ministration of emetine iind the aspiration of those abscesses iiot suffi- 
cicmtly evacixatecl t Iirouqh the bronchus. Open drainage should never 
1w doiic except in thow cases with secondary infection. The impoi*taiice 
of emetine iii the tmitment  of amchic pleural pulmonary complic~ations 
is illustratcd by tlic. results obtained in the collccted and in our (~ases .  
Thc incitleiirc of recovery in  cases treated without emetine in the  col- 
l c ~ t c ~ l  c a w s  iv:i\ 43.9 per wilt and in our cases 40 per cent ; whereas in 
t l i o s ~  ( ~ i l ~ ~ ~  ~eceiving tmetiiic the respective incidences were 91.8 per cent 
alltl 100 I)t’rn (YWt. 
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